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Effects　of　Twin　Block　Appliance　Therapy　on　Elasticity
of　Maxillofacial　Soft　Tissue
Shotaro　NANJO1,　Kazuki　OOUE2　and　Kazunori　FUKUI2
　　　　The　purpose　of　this　tudy　was　to　clarify　the　effects　oftwin　block　appliance(TBA)
therapy　on　the　elasticity　of　maxillofacial　soft　tissue　in　patients　with　ClassⅡ　 malocclu-
sion.
　　　 Materials　and　Methods:We　 treated　13　patients(6　boys,7girls,9.8±1.4　years　old)
with　ClassⅡmalocclusion(ClassⅡgroup)and　 14(7　boys,7girls,9.2±1.7　years　old)
with　Class　I　malocclusion(control　group).　The　ClassⅡ　 patients　were　treated　with　TBA
therapy,while　the　controls　were　followed　and　their　natural　growth　was　noted.　The　elas-
ticity　of　the　soft　tissue　was　measured　at　7　facial　points　with　the　mouth　closed　using　a
skin　elasticity　measuring　device(Cutometer⑪,　MPA　 580,　Courage+Khazaka　 Co.,　Ltd.).
Elasticity　measurements　and　lateral　cephalograms　were　obtained　twice　for　both　groups
;at　the　first　examination(T1)and　1　year　later(T2).
　　　 Results:At　T1,　elasticity　values　at　the　midpoint　between　the　left　nosewing　and　the
angular　nodal,　the　one　between　the　right　nosewing　and　the　angular　nodal,　and　the　soft
tissue　pogonion　were　significantly　ower　in　the　ClassⅡ group(p<0.05).　As　a　result　of
TBA　therapy,the　ClassⅡ group　showed　forward　growth　of　the　mandible　and　labial　in-
clination　of　the　anterior　teeth　of　the　mandible.　Furthermore,　the　elasticity　of　the　soft
tissue　became　closer　to　that　of　the　control　group　at　T2.
　　　　Conclusion:Our　findings　indicate　that　TBA　 therapy　for　patients　with　ClassⅡ mal-
occlusion　is　useful　for　the　improvement　of　intermaxil1ary　relationship　and　the　lateral
profile　of　soft tissue,　as　well　as　the　functional　improvement　in　the　maxillofacial　region.
Thus,　it　was　suggested　that　TBA　 theropy　was　useful　to　measure　the　elasticity　ofmaxil-
lofacial　soft　tissue　in　malocclusion　patients.
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of　the　 anterior　teeth,　and　 aggravated　by
compensatory　functions　of　the　perioral　muscles
to　accommodate　the　hard　tissue.　In　particular,
excessive　horizontal　overjet　prevents　normal
labial　activity,resulting　in　upper　lip　curling　and
INTRODUCTION
　　ClassⅡ division　1　malocclusion　is　frequently
caused　by　mandibular　retrusion1，2),which　is
characterized　by　large　overjet　and　overbite
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perioral　tension　when　closing　the　lips,　who　were
diagnosed　and　treated　at　the　Department　of
Orthodontics,　Ohu University　Hospital(ClassⅡ
group).　In　addition,14　patients(7　males,7
females,　mean　age　at　first　examination　9.2±1.7
years)with　Class　I malocclusion　and　no　perioral
tension　when　closing　the　lips　were　used　as　the
control　group.　The　subject　characteristics　are
shown　in　Table　1.　The　criteria　for　selecting　all
subjects　were　as　follow.
　　1)Bilaterally　symmetric　dental　arch,　with　a
midline　shift of　the　upper　and　lower　jaws
within　2 mm.
　　2)No　missing　teeth,　excluding　third　molar.
　　3)No　excessive　r storation.
　　4)No　previous　orthodontic　treatment.
　　5)No　history　oftemporomandibular　symptoms.
　　6)No　history　of　skin　disease.
　　7)Prior　to　reaching　pubertal　growth　peak.
　　8)Mild　tooth　crowding.
　　9)Rohrer　index　within　the　standard　range　of
130±15.
　　The　following　conditions　were　seen　in　the　two
groups．
　　【Class　Ⅱ group】
　　1)Bilateral　molar　teeth　rated　as　angle
ClassⅡ.
　　2)Overbite　and　overjet　of+4　mm　or　greater.
　　3)Incomplete　lip　closure.
　　【Control　group】
　　1)Bilateral　molar　teeth　rated　as　angle
Class　I.
　　2)Overbite　and　overjet　of+1-3　mm.
　　3)No　incomplete　lip　closure.
labial　asthenia,　as　well　as　further　increases　in
mentalis　and　orbicular　musc1e　activities.
　　For　treatment　of　this　condition　in　growing
children,　a　 twin　 block　appliance　(TBA)is
frequently　used　as　a　functional　orthognathic
device.ATBAenables　bite　raising　and　mandibular
forward　growth3),　as　well　as　improvements　in
profile-related　soft　tissue4)　and　 provides　an
attractive　profile　silhouette5).　Since　use　of　a　TBA
also　enables　good　lip　closure6，7),　hard　and　soft
tissues　are　morphologically　modified　to　change
soft　tissue　functions.
　　The　 soft　tissue　includes　the　skin,　fat,　and
muscular　tissue.　Recently,it　has　been　reported
that　elasticity　of　the　buccal　soft　tissue　and
functions　of　the　mimic　muscle　are　related8).　In
other　studies,　skin　elasticity　has　been　widely
used　to　determine　age-related　changes　of　skin9)
and　elasticity　in　patients　with　skin　diseases10),
as　well　as　to　evaluate　skin　sagging　and　turgor　in
an　anti-aging　investigation11).　However,　changes
in　the　elasticity　of　maxillofacial　soft　tissue　in
patients　with　mandibular　retrusion　following
orthodontic　treatment　have　not　been　clarified.
In　the　present　study,we　investigated　the　effects
of　TBA　 therapy　on　elasticity　of　maxillofacial
soft　tissue　in　patients　with　ClassⅡ division　1
malocclusion　induced　by　mandibular　retrusion.
SUBJECTS　and　METHODS
　　1.Subjects
　 We　studied　13　patients(6　males,7 females;
mean　age　at first　examination　9.8±1.4　years)
with　ClassⅡ　 division　1 malocclusion　with
the　method　of　Clark12).
　　2)Ana1ysis　of　lateral　cephalogram(roentgeno-
graph)images
　　Lateral　cephalogram　images　were　used　to
evaluate　the　skeletal　and　dental　systems,
and　soft　issue　related　to　profile　morphology
before　and　after　therapy　in　both　groups.　Each
cephalogram　was　obtained　in　the　intercuspation
position　atthe　first　examination(T1)and　1　year
later(T2)to　determine　each　of　the　studied　items
(Fig.1).　The　measurements　were　repeated　3
times　and　mean　values　were　used　for　analysis.
　　3)Measurement　of　elasticity　of　maxillofacial
soft　issue
　　For　determining　soft　tissue　elasticity,　a
skin　measuring　device(CutometerR,　MPA580,
Courage+Khazaka)skin　elasticity　measuring
device　was　utilized(Fig.2).The　syst m　consisted
of　an　elastic　probe,　metal　case　with　a　bui1t-in
　　Those　who　fulfilled　all　of　the　above　conditions
were　selected　as　subjects　for　the　present　study．　In
addition,　all　were　school　children　with　standard
proportions　according　to　the　Rohrer　index.
　　2.Methods
　　1)Preparation　of　TBA
　　The　ClassⅡgroup　 underwent　TBA　 therapy,
while　the　control　group　patients　were　followed
during　their　natural　growth.　For　preparing　the
TBA,　a　construction　bite　was　taken　vertically
with　the　distance　between　the　central　incisors　at
2mm,　 that　between　the　molar　occlusal　planes　at
5-6mm,　and　a　horizontal　distance　of Omm.Acast
model　of　the　upper　and　lower　jaws　was　attached
to　an　FKO-split-post　fixator(Dentaurum)with
a Projet　bite　gauge(Great　 Lakes).　Each　TBA
was　prepared　using　orthodontic　resin(Ortho
Crystal,　Rocky　Mountain　 Morita).　The　design
and　use　of　the　appliance　were　compliant　with
negative-pressure　aspirator,　and pressure　sensor,
and　a　computer　for　operation,　data　processing,
and　display(LaVie　G,　NEC).　An　elastic　probe　2
mm　 in　diameter　was　used.　Soft　tissue　elasticity
was　measured　 at　O.10　mm　 intervals　without
friction　or　mechanical　effect,　as　follows.　The
skin　surface　was　drawn　into　the　opening　of　the
movable　part　of　the　probe　by　negative　pressure
and　the　height　of　the　skin　sucked　into　the　device
was　determined　by　a　prism　installed　there(Fig.
3).In　the　present　study,　the　measurement　time
was　set　at　4　seconds;2seconds　 for　suction　at
angular　nodal　point.
　　(4)Left　angular　nodal　point.
　　(5)Right　angular　nodal　point.
　　(6)Lower　lip　oint.
　　(7)Soft　tissue　pogonion.
　　Soft　tissue　lasticity　was　measured　after
instructing　thesubjects　oclose　their　lips　in　the
intercuspation　p sition　atthe　first　examination
(T1)and　1　year　later(T2).
　　5)Statistical　analysis
　　(1)Comparison　of　age　at　the　time　of
measurement
　　The　age　difference　at　the　time　of　measurement
between　the　groups　was　examined　using　a
Mann-Whitney　U-test.
　　(2)Lateral　cephalogram　analysis
　　Cephalogram　images　obtained　at　T1　and　T2
in　both　groups　were　compared　using　a　Mann-
Whitney　test.　Those　were　also　examined　within
each　group　before　and　after　therapy　using　a
Wilcoxon　t-test.
　　(3)Comparisons　ofsoft　issue　elasticity
　　a.Elasticity(Ua/UF)values　at　T1　and　T2
　　　were　compared　between　the　groups　using
400 mbar　into　the　probe　opening　and　2　seconds
for　eleasing　the　negative　pressure.　Elasticity8,13)
was　quantified　by calculating　Ua/Uf,where　Uf
represented　xtension　ability　orthe　maximum
amplitude　of　the　displacement　waveform　of　the
skin　height　and　Ua　represented retraction　ability
of　the　skin　height　at　2　seconds　after　negative
pressure　was　released(Fig.4).　These　data　were
simultaneously　transferred　to the　computer
at　the　time　of　measurement.　Determination　f
elasticity　wasperformed　in　a　dental　unit　of　the
orthodontic　clinic　with　the　room　temperature
set　at　25±1℃ and　humidity　at　35±5%.　The
subjects　were　placed　in　a　sitting　position　with
natural　head　posture.
　　4)Maxillofacial　points　for　measuring　soft
tissue　elasticity
　　The　maxillofacial　measuring　points　were
determined　with　reference　to　the　body　measuring
points　reported　byMartin14),　as　follows(Fig.5).
　　(1)Upper　lip　oint.
　　(2)Mid-point　between　left　nosewing　and
angular　nodal　point.
　　(3)Mid-point　between　right　nosewing　and
between　the　groups　using　a　Mann-Whitney
U-test,　while　those　were　also　examined
within　each　group　before　and　after　therapy
using　Wilcoxon　t-test.
　　For　all　statistical　analyses,　SPSS　 17.OJ
software(SPSS)was　used.　The　present　study
was　conducted　after　eceiving　approval　from
the　ethics　committee　of　Ohu　University　and
informed　consent　from　each　subject.
a Mann-Whitney　U-test,　while　those　were
also　examined　within　each　group　before　and
after　therapy　using　a Wilcoxon　t-test.
b.Uf　values　at　T1　and　T2　were　compared
between　the　groups　using　a　Mann-Whitney
U-test,　while　those　were　also　compared
within　each　group　before　and　after　therapy
using　aWilcoxon　t-test.
c.Ua　values　at　T1　and　T2　were　compared
after　TBA　therapy,　the　ClassⅡgroup　showed
asignificantly　larger(p<0.01)value　for∠L1　to
the　mandibu1ar　plane　at　104.88°for　the　dental
pattern.　For　the　soft　tissue,　the　values　were
significantly　larger　at+2.94　mm(p<0.05)for　the
upper　and+4.63　mm(p<0.01)for　the　lower　lip
positions.
　　4)Comparisons　within　the　control　group
　　In　a　comparison　of　T1　and　T2,　no　statistically
significant　differences　were　observed　for　all
measured　items　for　the　skeletal　and　dental
pattern,　and　soft　issue.
2.Soft　tissue　elasticity
　　1)Comparisons　ofT1　between　the　groups
　　In　a　comparison　of　T1　between　the　groups,　the
ClassⅡgroup　demonstrated　statistically　lower
elasticity(p<0.05)at　O.936　for　the　mid-point
between　the　left　nosewing　and　angular　nodal,
and　O.931　for　the　mid-point　between　the　right
nosewing　and　angular　nodal.　Elasticity　forthe
soft　issue　pogonion　was　also　significantly　lower
(p<0.05)at O.708.
　　2)Comparisons　within　the　ClassⅡgroup
　　In　a　comparison　of　elasticity　before　and　after
TBA　therapy　within　the　ClassⅡgroup,　the　T1
value　was　significantly　lower　at　O.950　for　the
lower　lip　and　O.708　for　the　soft　issue　pogonion.
The　values　after　TBA　therapy　were　similar　to
those　of　the　control　group.
　　3)Comparisons　ofT2　between　the　groups
　　In　a　comparison　between　the　groups　after　TBA
therapy,no　statistically　significant　differences
were　observed　for　all　measuring　points.　The
values　after　TBA　therapy　were　similar　to　those
of　the　control　group.
　　3.Uf
　　1)Comparisons　ofT1　between　the　groups
　　In　a　comparison　of　T1　between　the　groups,
the　ClassⅡgroup　demonstrated　a　significantly
lower(p<0.05)Uf　value　at　O.141　for　the　upper
lip　oint.
　　2)Comparisons　within　the　ClassⅡgroup
　　1.Lateral　cephalogram
　　1)Comparisons　of　T1　between　groups
　　In　a　comparison　of　T1　between　the　groups,
the　Class　Ⅱ　group　had　a　significantly　greater
(p<0.01)∠ANB　value　of +5.69°for　the　skeletal
pattern,　whereas　it　had　a　significantly　smaller
(p<0.01)　facial　angle　of　83.06°　and　pogonion
to　McNamara's　line　of-14.50　mm.　For　the
dental　pattern,　the　U1-APo　line　in　the　Class
Ⅱ　group　was　significantly　longer(p<0.05)at
+9.63mm.　In　addition,　overbite　was+4.88　mm
and　overjet+5.75　mm,　which　were　significantly
larger　values.　Soft　issue　in　the　ClassⅡgroup
had　significantly　larger　parameters(p<0.01)of
+4.13mm　for　the　upper　lip　osition,+5.13　mm
for　the　lower　lip　osition,　and+5.52　mm　for　the
mentolabial　sulcus.
　　2)Comparisons　within　ClassⅡgroup
　　Measurements　were　performed　before　and
after　TBA　therapy,and　then　compared　within
the　Class　Ⅱ　 group.　Values　for　the　skeletal
pattern　showed　significant　i creases(p<0.05)
after　TBA　therapy,as∠SNB　increased　from
75.88°to　78.25°,　facial　angle　from　83.06°to
85.56°,and　pogonion　to　McNamara's　line　from
-14.50to-9.25　mm.　For　the　dental　pattern,　the
values　showed　significant　decreases(p<0.05)
after　TBA　therapy,as∠ANB　decreased　from
+5.69°to+3.63°,overbite　f om+4.88　to+2.75mm,
overjet　from+5.75　to+2.81　mm,　and　the　U1-
APo　line　from+9.63　to+8.56　mm.　Meanwhile,　a
significant　i crease(p<0,05)was　demonstrated
after　therapy,as∠LI　to　the　mandibular　plane
increased　from　98.13°to　104.88°and　the　L1-
APo　line　from+3.44　to+5.19　mm.　The　soft　issue
demonstrated　a　significant　decrease(p<0.05),　as
the　upper　lip　position　decreased　from+4.13　to
+2.94mm.
　　3)Comparisons　of　T2　between　the　groups
　　In　a　comparison　of　T2　between　the　groups
permanent　teeth.　We　considered　that　the　control
group　had　generally　normal　occlusion.
　　2.Evaluation　of　soft　tissue　elasticity
　　Avariety　of　methods　for　measuring　soft　tissue
elasticity　in　vivo　have　been　reported.　Those
include　a　technique　that　utilizes　a suction　device
to　aspirate　the　skin　surface　and　determine　its
elasticity　on　the　basis　of　changes　in　the　height
of　the　skin,　such　as　that　employed　here.　Another
uses　a　device　that　twists　the　skin　and　measures
the　amount　of　rotation.　Other　methods　measure
dents　on　the　skin　made　 by　placing　a　force　on
the　surface,　or　use　devices　that　determine　the
amount　 of　rebound　of　the　skin　after　an　outer
force　is　applied　or　measures　 the　height　of
the　skin　after　being　pinched　up.　The　present
subjects　were　 school-age　children,　thus　we
employed　a　CutometerR,　which　determines　soft
tissue　elasticity　with　a　less-invasive　suction
device　and　quantifies　the　obtained　values　in　a
short　period　of　time　on　the　basis　of　the　height　of
skin　sucked　into　an　elastic　probe.
　　　CutometerR　elastic　probes　are　available　in
diameters　of　2,4,6,　and　8　mm.　 Enomoto et al15).
measured　74　points　all　over　the　body　of　normal
subjects　using　2-and　 8-mm　 diameter　probes.
They　reported　that　the　8-mm　 probe　had　less
dispersion　in　multiple　determinations　performed
by　the　same　individual,　demonstrating　a　high
level　of　reproducibility,It　is　important　to　closely
attach　the　elastic　probe　to　the　skin　surface　to
obtain　high　　reproducibility　and　 consistent
results.　In　the　present　study,for　determining　the
curved　surface,　we　used　a　2-mm　 elastic　probe,
which　has　a　smaller　skin　suction　area.　skin　is
composed　of　3 layers,　namely,the　epidermis,
which　protects　from　extraneous　stimuli　and
retains　moisture,　the　dermis,　which　occupies
95%of　the　epithelium　and　consists　of　fibers　and
elastic　tissues,　and　subcutaneous　tissue,　which
is　mostly　comprised　of　subcutaneous　adipose.　It
has　been　shown　that　suction　of　skin　by　a　2-mm
　　In　a　comparison　between　the　values　obtained
before　and　after　TBA　 therapy,　Uf　for　the
upper　lip　point　at　the　first　examination　was
significantly　lower(p<0.05)at　O.141,　while　that
after　TBA　therapy　was　similar　to　value　for　the
control　group.
　　4.Ua
　　1)Comparisons　ofT1　between　the　groups
　　In　a　comparison　of　T1　between　the　groups,
the　ClassⅡgroup　demonstrated　significantly
lower(p<0.05)Ua　v lues　of　O.130　for　the　upper
lip,0.215　for　the　mid-point　between　the　left
nosewing　and　angular　nodal,0.218　for　the　mid-
point　between　the　right　nosewing　and　angular
nodal,　and　O.116　for　the　soft　issue　pogonion.
　　2)Comparisons　within　the　ClassⅡgroup
　　In　a　comparison　between　values　obtained
before　and　after　TBA　 therapy,　Ua　for　the
upper　lip　point　at　the　first　examination　was
significantly　lower(p<0.05)at　O.130　and　then
became　similar　to　that　of　the　control　group　after
TBA　therapy.
　　3)Comparisons　ofT2　between　the　groups
　　In　a　comparison　of　T2　between　the　groups
after　TBA　therapy,the　ClassⅡgroup　showed
asignificantly　lower(p<0.05)Ua　v lue　of　O.193
for　the　left　angular　nodal　point,　which　became
similar　to　that　of　the　control　group　after　TBA
therapy.
　　1.Subjects
　　In　the　present　study，ClassⅡmalocclusion
patients　who　 demonstrated　mandibular
retrusion　were　used　as　the　Class　Ⅱ　 study
group,　while　patients　with　Class　I malocclusion
comprised　the　control　group.　The　control　group
did　not　show　any　abnormalities　in　regard　to
maxillomandibular　relation　a d　axial　inclination
of　the　anterior　teeth　in　the　upper　and　lower
jaws,　thus　natural　growth　was　encouraged　by
extracting　deciduous　teeth　for　oral　care　for　the
Ⅱ　and　control　groups,　horizontal　and　vertical
disagreement　of　the　upper　 and　 lower　jaws,
and　retrusion　of　the　pogonion　were　observed,
demonstrating　 horizontal　 and　 vertical
abnormalities　of　the　anterior　teeth.　Meanwhile,
in　soft　tissue,　protrusion　of　the　upper　and　lower
lips,　and　deep　mentolabial　sulcus　were　observed,
demonstrating　maxillary　prognathism　due　to
retrusion　of　the　mandible.
　　In　the　ClassⅡgroup,the　therapeutic　effects　of
forward　growth　of　the　mandible,　which　exceeded
natural　growth,　and　improvement　of　the　overbite
relationship　of　the　anterior　teeth　were　observed.
Concerning　the　therapeutic　effects　of　TBA
therapy　for　ClassⅡdivision　 1　malocclusion,
Trenouth22).　and　Illing　et al23).　reported　effective
improvements　 of　 ∠ANB,　 while　 Patel　 et
al24),　Baccetti25)reported　advancement　 of　the
pogonion.　In　the　present　study,advancements
of　the　mandible　and　 pogonion　were　evident
after　TBA　 therapy.　Also,　we　observed　that　the
anteroposterior　position　of　the　upper　anterior
teeth　was　 retruded　from　 the　U1-APo　 line,
which　was　considered　to　reflect　a reduction　of
the　U1-APo　 line　due　to　advancement　 of　the
chin,　as　no　labial　inclination　of　the　tooth　axis
was　observed.　The　lower　anterior　teeth　showed
an　increase　in∠L1　 to　the　mandibular　plane
and　 the　L1-APo　 line,　demonstrating　labial
inclination.　Siara　etal26).　reported　that　the　lower
anterior　teeth　inclined　to　the　labial　side　by　2.59°
as　a　result　of　mandibular　advancement　by　TBA
therapy,　while　Jamilian　etal27).　reported　that
the　lower　anterior　teeth　inclined　to　the　labial
side　by　O.5±5.1°.　Patel　etal24).　classified　their
subjects　into　2　groups　on　the　basis　of∠ANB
changes　improved　by　TBA　therapy　and　reported
that　the　lower　anterior　teeth　showed　a　labial
inclination　of　about　5°in　both　 groups.　On　the
basis　of　these　findings,　it　is　considered　that　the
labial　inclination　of　the　lower　anterior　teeth　can
be　affected　by　TBA　therapy.
elastic　probe　can　accurately　reflect　he　elasticity
of　the　epidermis　and　dermis13).　For　elasticity
measurements　 with　a　CutometerＲ,　age,　body
fat,　skin　disease,　burn　 injury,　and　 scarring
are　factors　that　can　 affect　the　results16～19).
Accordingly,　a　 history　of　skin　diseases　and
Rohrer　index　were　confirmed　before　performing
the　measurements　in　the　present　study.
　　3.Elasticity　of　maxillofacial　soft　tissue
　　1)Effects　of　obesity　and　gender　difference　on
elasticity
　　It　has　 been　 proposed　that　 elasticity　in
the　buccal　region　of　the　face　and　 body　fat
percentage　are　correlated11).　However,　Ishikawa
et al20).　reported　that　elasticity　of　the　dorsal
surface　of　the　middle　section　of　the　forefinger,
center　of　the　dorsal　surface　of　the　hand,　center
of　the　extensor　side　of　the　forearm,　and　lower
part　of　the　clavicle　were　not　affected　by　gender
difference　and　degree　of　obesity　shown　by　Broca
index.　Thus,　consensus　has　not　been　reached.
The　present　subjects　were　school-aged　children
and　those　in　the　standard　range　within　130±15
according　to　the　Rohrer　index　for　calculating
obesity　were　selected.
　　2)Measuring　points
　　Thin　and　small　mimic　muscles　can　be　found
in　abundance　under　the　skin　of　the　face.　These
mimic　 muscles　originate　in　and　 end　 in　the
skin,　or　in　a　combination　of　bone　and　skin.　It
is　considered　that　the　muscles　move　 the　skin
itself,　or　the　corresponding　eye,　ear,　nose,　and
lip　areas.　Eisler　noted　that　a　small　minority　of
striated　muscle　had　a　close　relation　with　the
outer　skin21).　This　muscle　tissue　is　differentiated
from　 skeletal　muscle　and　 termed　 cutaneous
muscle.　In　the　present　study,the　measuring
points　of the　mimic　muscles　fell　within　cutaneous
muscle.　Accordingly,　it　was　considered　that　the
elasticity　reflected　the　mimic　muscle　activities.
　　4.Lateral　cephalogram
　　In　our　comparisons　of　T1　between　the　Class
lower　anterior　teeth　from　the　APo　 line　were
closely　correlated　with　the　positions　of　the
upper　and　lower　lips.　Iwahashi etal30).　showed
that　incomplete　lip　closure　was　induced　by　an
increase　in　overbite　due　to　labial　inclination　of
the　upper　central　incisor　in　subjects　who　could
close　their　lips.　In　the　present　study,　the　Class
Ⅱgroup　 demonstrated　forward　positioning　of
the　upper　anterior　teeth　at　the　time　of　the　first
examination.　It　was　considered　that　lip　closure
might　be　difficult,　as　this　condition　affected
the　position　of　the　upper　lip.　However,　Kasai31)
pointed　that　the　lower　anterior　teeth　were
closely　related　with　the　upper　lip　and　point　B
of　the　soft　tissue.　Also,　Kusnotoetal32).　reported
a correlation　between　backward　 movement　 of
the　lower　anterior　teeth　and　 anteroposterior
positioning　of　the　lower　lip.　In　our　subjects,　the
position　of　the　lower　central　incisor　in　the　Class
Ⅱgroup　 showed　labial　inclination　due　to　dental
compensation　in　comparison　to　that　in　the
control　group　at　the　first　examination.　However,
there　was　no　significant　difference　in　regard　to
the　L1　to　APo　 line.　Accordingly,we　concluded
that　the　lower　anterior　teeth　axis　might　not
exert　effects　on　the　upper　lip.
　　In　the　present　study,elasticity　at　the　upper　lip
point　was　not　significantly　different　within　the
ClassⅡgroup　 or　between　the　groups.　However,
Uf　and　Ua　values　for　the　upper　lip　point　were
smaller　at　the　first　examination　in　the　ClassⅡ
group,　and　were　increased　after　TBA　 therapy.
Moreover,　in　a　comparison　between　the　groups
at　the　first　examination,　elasticity　at　the　mid-
point　between　the　left　nosewing　and　angular
nodal　point,　and　mid-point　between　the　right
nosewing　 and　 angular　nodal　point　showed
reductions　due　to　a　low　Ua　value.　In　the　Class
Ⅱgroup,　 Ua　 was　 also　observed　to　be　low　at
the　upper　lip　point,　mid-point　between　the　left
nosewing　and　angular　nodal　point,　and　mid-
point　between　the　right　nosewing　and　angular
　　Varlik　etal28).　compared　therapeutic　effects
between　a TBA　and　an　activator.　They　reported
forward　advancement　of　the　mandibular　soft
tissue　reference　point　and　suggested　that
the　effects　of　the　devices　might　be　similar.
Meanwhile,　Quintao　etal4).　investigated　TBA-
treated　and　untreated　groups,　and　found　that
the　upper　lip　was　retruded　and　the　soft issue
pogonion　advanced　forward　in　the　treated　group,
demonstrating　improvement　of　the　lateral
profile　ofsoft　issue.　Inthe　present　study,　for
soft　issue　changes,　we　considered　that　upper
lip　protrusion　might　be　improved　relatively
by　the　decrease　in　upper　lip　position.　Labial
inclination　of∠L1　to　the　mandibular　plane　and
an　increase　in　the　L1-APo　line　were　observed
as　dental　changes.　However,　since　they　were　not
associated　with　changes　in　the　lower　lip　osition
and　mentolabial　sulcus,　itwas　considered　lower
lip　morphology　might　not　be　affected　by axial
inclination　　a d　　anteroposterior　　positional
changes　of　the　lower　anterior　teeth.
　　In　our　comparison　between　the　ClassⅡand
control　groups　after　therapy,only　∠L1　to　the
mandibular　plane,　and　the　upper　and　lower　lip
positions　demonstrated　significant　differences.
Accordingly,it　was　considered　that　the　skeletal
morphology　of　the　ClassⅡ　 group　became
similar　to　that　of　the　control　as　a　result　of　TBA
therapy.
　　5.Relationship　between　soft　issue　lasticity
and　maxillofacial　morphology
　　1)Upper　lip
　　Analysis　of　roentgenographic　cephalograms
indicated　that　the　upper　anterior　teeth　had
forward　positioning　in　association　with　upper
lip　protrusion　i the　Class　Ⅱ　group　at　the
time　of　the　first　examination,　whereas　there
was　no　difference　in　axial　inclination　between
the　groups.　Saxby　etal29).　studied　the　effects　of
the　upper　anterior　teeth　on　the　upper　lip,　and
reported　that　the　positions　ofthe　upper　and
between　the　groups,　while　it　was　increased　after
therapy　in　the　ClassⅡgroup.　It　was　considered
that　elasticity　might　be　increased　in　association
with　an　increase　in　Ua　 due　to　morphological
changes　 caused　 by　 TBA　 therapy,　though
elasticity,　and　Uf　and　Ua　at　the　lower　lip　point
were　not　problematic　in　the　ClassⅡgroup.
　　Tamari　etal34).　analyzed　lateral　chephalograms
of　50　 adult　women　 with　individual　normal
occlusion,　and　reported　that　an　anteroposterior
position　of　the　upper　and　lower　lips　might　reflect
the　position　of　the　upper　and　lower　incisal　edges,
and　upper　and　lower　jaws.　Moreover,　Tomiyama
etal35).　suggested　that　patients　with　incomplete
lip　closure　had　increased　activity　of　the　lower
lip　and　lower　orbicular　muscle　at　the　time　of　lip
closure　as　compared　to　those　who　 could　close
their　lips.　In　addition,　they　speculated　that　the
position　of　the　lower　anterior　teeth　and　angle
of　inclination　might　exert　effects　on　the　lips.
In　the　present　study,　elasticity　at　the　lower　lip
point　was　increased　after　therapy　in　the　Class
Ⅱ　 group　 and　 lateral　cephalogram　 analysis
revealed　labial　inclination　of　the　axis　of　the
lower　anterior　teeth.　However　in　a　comparison
between　the　groups　at　T2,　elasticity　atthe　lower
1ip　point　did　not　show　a　significant　difference,
even　though　the　axis　of　the　lower　anterior　teeth
demonstrated　labial　inclination　in　the　ClassⅡ
group.　We　 considered　the　increase　in　elasticity
at　the　lower　lip　point　in　the　ClassⅡgroup　 might
have　resulted　from　improvement　of　lip　closing
function　due　to　forward　growth　of　the　mandible
and　reduction　of　overjet,　but　was　not　related　to
axial　inclination　or　the　degree　of　protrusion　of
the　lower　anterior　teeth.
　　3)Chin
　　Lateral　 cephalogram　 analysis　 at　 the
first　examination　revealed　skeletal　ClassⅡ
malocclusion　due　to　retrusion　of　the　mandible　in
acomparison　between　the　ClassⅡand　 control
groups.　Elasticity　of　the　soft　tissue　pogonion　was
nodal　point　at　the　first　examination.　Those
points　coincided　with　the　sites　where　the　upper
orbicular　muscle　travels.Mashita33).　investigated
upper　lip　function　and　found　that　the　upper　lip
moved　less　during　closure　in　patients　with　Class
Ⅱdivision　1　malocclusion.　They　suggested　that
lip　pressure　at　the　median　of the　upper　lip　might
be　low　due　to　lower　tension　in　the　upper　lip.　On
the　basis　of　these　findings,　it　was　speculated
that　the　reductions　in　lip　pressure　and　Ua　 in
the　ClassⅡgroup　 might　be　related.
　　In　the　ClassⅡgroup,　 Ua　 and　Uf　values　at
the　upper　lip　point　were　increased　after　therapy.
Although　elasticity　at　the　mid-point　between
the　left　nosewing　and　angular　nodal　point　and
the　mid-point　between　the　right　nosewing　and
angular　nodal　point　was　elevated,　Uf　and　Ua
values　did　not　show　any　changes　after　therapy.
Quintao　etal4).　reported　that　the　lateral　profile
of　soft　tissue　improved　and　that　the　upper　lip
receded,　while　the　soft　tissue　pogonion　moved
forward　as　a　result　of　TBA　therapy.　On　the　basis
of　these　findings,　it　is　speculated　that　upper
lip　function　might　be　restored　by　improvement
of　the　soft　tissue　profile,　though　 elasticity
showed　a　variable　improving　tendency　that　was
dependent　on　the　site.
　　In　 the　Class　 Ⅱ　 group,　elasticity　at　the
mid-point　between　the　left　nosewing　and　left
angular　nodal　point,　and　mid-point　between
the　right　nosewing　and　angular　nodal　point
was　increased　after　therapy　as　compared　that
measured　at　the　first　examination,　and　became
close　to　that　of　the　control　group　1　year　later.
This　was　considered　to　demonstrate　that　mouth
closure　can　be　restored　due　to　improvements
in　the　anteroposterior　position　of　the　mandible
and　overjet,　irrespective　of　the　effect　of　axial
inclination　on　the　upper　anterior　teeth.
　　2)Lower　lip
　　Elasticity　at　the　lower　lip　point　at　the　first
examination　was　 not　significantly　different
in　the　chin　might　have　been　alleviated　to　the
level　of　the　control　group.
　　In　our　study,　elasticity　of　the　soft　tissue
pogonion　was　increased　after　therapy　due　to　the
decrease　in　Uf　and　increase　in　Ua.　Nishimura,
Tsuji15).　found　that　Uf　was　increased,　while　Ua
and　elasticity　were　decreased　in　the　left　portion
with　aging.　Ryu　etal9).　measured　the　left　portion,
and　reported　that　age　and　elasticity　as　well　as
Ua　in　the　left were　negatively　correlated.　Ezure
etal8).　measured　the　lower　part　and　reported
that　elasticity　decreased　with　aging.　In　the
present　study,　the　soft　tissue　pogonion　in　the
ClassⅡgroup　 showed　a　significant　increase　in
elasticity　due　to　a　decrease　in　Uf　and　increase　in
Ua　after　therapy,　which　demonstrated　changes
in　 contrast　to　 the　 observations　regarding
aging　reported　previously.　We　 consider　that
TBA　 therapy　causes　changes　to　the　elasticity
mechanism　 of　the　soft　tissue　pogonion　in　Class
Ⅱpatients.
　　In　the　Class　Ⅱ　　group,　the　elasticity　of
maxillofacial　soft　issue　was　variably　different
from　that　of　the　control　group　before　TBA
therapy　and　then　became　close　to　that　of　the
controls　due　to　forward　growth　of　the　mandible
as　a　result　of　TBA　therapy.　Since　therapy　not
only　improved　the　intermaxillary　re1ationship
and　lateral　profile　ofsoft　issue,　but　also　made
the　maxillofacial　function　close　to　that　of　the
control,　itis　suggested　that　measurement　of
maxillofacial　soft　issue　lasticity　s　useful　in
patients　with　malocclusion.
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